The role of Z=0 AGB stars on the early chemical enrichment by Dominguez, I et al.










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2an indirect way to search for Pop III stars is to look for their nucleosynthetic imprint in
the extremely metal poor objects now observed. As it is well known, the most important
contribution of intermediate mass stars to the chemical enrichment of galaxies comes from
the nucleosynthesis occurring during the AGB phase.
2. MODELS AND EVOLUTIONARY PROPERTIES
The evolutionary models of 4, 5, 6, 7 and 8 M

(Z=0, Y=0.23) stars have been computed
by the latest version of the FRANEC code [1]. No mass loss has been assumed. Owing
to the lack of metals the main dierences in the evolution with respect to that of metallic
AGB stars are: 1) H burning starts at high temperature through the pp chains. The
convective cores are smaller but H-burning extends to the 80% of the stellar mass. The
core contracts until the 3 reaction starts; then the burning switches to the CNO, 2)
during He-burning the star is at the blue side of the H-R diagram, therefore the 1
st
dredge-up does not occur, and 3) during the AGB phase the inward penetration of the
envelope dredges-up He, C, N and O. For M 6 M

the amount of CNO elements is
enough to develop a normal TP phase. For M< 6 M

the normal TP phase starts after
an episode of C ingestion during the rst pulses. See [4] for more details.
Table 1


















































As a consequence of the occurrence of normal TP, 3
th
dredge-up and hot bottom burn-
ing, the Pop III nucleosynthesis scenario is revised. The duration of the whole AGB
phase has been determined by using the classical Reimers formula for the mass-loss rate








N. In Table 1 we report the most important (IMF weighted) yields provided by
our Z=0 IMS models, namely: the abundance in mass fraction of a given element in the
3Table 2
Abundance ratios from Z=0 objects using the IMF by Yoshii & Saio (1986).
IMF AGB SNII
[C/Fe] [N/Fe] [C/Fe] [N/Fe]
(a) +0.2 +0.8 +0.2 -0.45
(b) +0.6 +1.4 0.0 -0.6
material ejected into the interstellar medium at the end of the AGB phase. We have used
the Population III IMF proposed by Yoshii and Saio [5] (cases a & b) and for comparison
we also compute the yields from the Salpeter IMF. The [C,N/Fe] ratios are obtained from
Z=0 AGB and SN II yields assuming an ejection of 0.05 M

of Fe per SNII (Table 2).
The main results are:
 Li is produced by the Cameron-Fowler mechanism particularly eÆcient during the
rst part of the AGB phase. The maximum Li yield obtained is of the order of the
standard Big-Bang nucleosynthesis predictions.
 C and N (primary) are built up during the AGB phase. However, the C and N yields
signicantly change along the AGB, thus the cumulative amount of these elements
nally ejected depend on the mass loss history.
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